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2) Water Degradation

Omassive increases in water use

© water use tripled in 50 years

© mostly due to agriculture
© 70% irrigation, 20% industry, | 0% domestic

© ~50% of available freshwater flow already co-opted

© result: dry rivers, groundwater depletion

Center for Sustainability and the Global Environment (SACE)
University of Wisconsin, Madison




3) Excess Nutrient Pollution

Omassive release of excess nutrients
© doubling natural nitrogen, phosphorus flows

© polluted lakes and rivers
coastal “dead zones”

fertilizer use
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Global Census Data

2,299 state / provincial units

751 county / district units

and 19,
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total of 22
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Individual Crop Types

Rice

===

data for 175 crop types
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‘Happens Next?

- balance of clearing, management, regrowth
- Ycritical to many questions
- ©carbon release, uptake
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- Fragmented Forest
- Long Fallow
. Short Fallow

- Shrubs

E Permanent Ag.
- Water

- Plantation
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now being incorporated in
climate / carbon cycle
models

Forests regrowing in fallows

may eventually regrow into
mature forest in humid

tropics. Little regrowth in

miombo (100+ years)
3-15
Forest Shifting Cultivation (315 years)
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Intensified Agriculture
(>10-15+ years)
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Carbon Cycle,
Physical Climate System

Natural Resources,
Human Health
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& Water Resources

- ocantlns RIVéI’ upstream of Porto Nacional

- precipitation did not change
- dlscharge increased by 24-28%

Observed discharge of Tocantins River
1950s-60s - - - - - 1980s-90s
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Image Source: http://cb.usp.br/~marcelcp
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e.g., Coupled Earth System Model

from Climate Change to Land Use Change...
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atmosphere
physics & chemis
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terrestrial ecosystems
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terrestrial hydrosystems
ecosystems & water
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human welfare

| Disease cology "5 Disase Ecolog

human actions S8 »

Models T —— Models

DGVMs

..} ok
with more emphasis on agriculture
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Terrestrial Hydrology Models

with more emphasis on aquatic ecosystems, biogeochemistry










It’s Critical to Bridge
Local to Global Scales,
Natural & Social Data




Useful to Refocus
Earth System Models on
Ecosystem Services and

Human Needs
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